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(54) INTRAVASCULAR STENT AND METHOD THEREFOR 

(57)Abstract: 

PURPOSE: To enable a stent to hold a medicine of an amount to be imporant necessary for a medical treatment by 
evaporating a solvent after applying the solvent and a polymer dissolved in the solvent and a solution containing a 
substance for the medical treatment dispersed in the solvent respectively to a cylindrical stent body. 
CONSTITUTION: In the case that an intravascular stent is produced, first, a cylindrical stent body is generally 
formed. Next, a solvent, a polymer dissolved in the solvent, and a solution containing a substance necessary for a 
medicai treatment dispersed in the solvent are applied to the stent body. Successively, the solvent is evaporated. 
A metallic surface or a polymeric surface is arranged in the stent body. On the other hand, the solution is applied 
by atomizing and dipping or plural times of these application steps and drying. The ratio of the medicine to the 
dissolved polymer in the solution is changed by plural times of the application step. Furthermore, the polymer has 
bioabsorbability. By doing so, a medicine can be held to the stent of only its important amount necessary for a 
medical treatment 



(mmmmiT up) os> & §g *fr t2t ^ (a) (lUfMPuwunw 

#SW8- 33718 

(43)&BB0 ¥J&8^(1996)2 £6 0 

(BDinta* n®jga^ jmnHt* fi Sffi^MBf 

A 6 1 M 29/02 



i?*w* m#mv>m3 fd & 8 jo 



(21)£Bgjg« 


109206 


mmmA 


591007804 










(22)a^0 


^6^(1994)4^260 




MEDTRONIC, I NCORPORA 








TED 


(3i)«$te#Bs5BS*t 


0 8/0 5 2, 8 7 8 




7 5*V^<W 55432 5 


(32)«5fc0 


1993^4^260 








*a (US) 




;p a.— 7000 






(72)^K# 










7^>J*-&«H 55447 ^ 
















18710 






(74)«aA 












(54) [%MCD=feiB;] 









(57) imm 



1 

(a) ^i3^i-R^?g£Z)^^>- h^^r#^^ ; 

(b) *«Efc v S«t»j!fSftS:*y^i, sut^ 

(c) Sj«S:3K»£*« 0 

*gi i t-iajR^fe, 

Mf**S 1 lcfM£<D;S1sfc 6 

[is*® 4 ] A^stc j: o riSffi s ns **k i 
[»*« 5 1 »*Rasa»te ± o t js;b $ ti % m^m i 

im^m 7 ] mmtetetfzmftitomffi s ^fc* y wr- 
iest f z Jfc**s , ftftia to igffl * ^co v x < ori>-e^ 

1***1 l KIEH^fto 

«** 1 ^|Effi0D*jfe o 
[W**I9] aKy^— AS, (L-^^-f 

So 

[!***■ i i ] *Ky-r— as, *>y = >\ r> u# 

— > y N^^/jfy -v— ju^stfy , 

fc -e*> snt*:Ki o ^fstt^ft, 
[it*jsi 2] *^fcjb'jtsiB»jro*#snfc3«y^ 

(a) ^WfcpJttWroAJBJt^^y^h*****. 

(b) ^fficb, »KtMShft4Wli|SEtt©*!) 



< 2J *£M3F8- 3 3 7 1 8 

(c) JSJfcfcfcas**. 

[ff*rgl 7] jKy-^— A^ #\j (L-^p^j^p 
K) , *!) (7#^K-3-^!)37^W , 
i<? ^^^y>-, *>ya^ sKy fri^^auwy (^^^ 

■e* 5Mf*J« 1 4 S^fEiS^ jfe 
[»*«1 9] £lT\zmifZ>*Tyz7&^AjX^^- 

(b) »J|Ei, JftBfcSgjftt^Jv-i, 

®^-r-5 ; tit 

(c) *JftS:«5a&S^ 

(d) ffrtrtB^atfnfcfBs^tcrttttabr^^v f 

^^At^^ ; fit 

(e) ht»it«(c:tt*S*TA*rtltti:*ttS 

[If** 2 1] xx^b^frASiB^SffiSr^TL-Cl^ 
5^ SW*^1 1 9 K:|B*©*i6o 

[!**^2 2] »ftASP»»KJ:o-cafflS*x5HI** 
1 9 (Cs5«t^>*ffi„ 

[ts*JS2 3] »!ft*s«a(icj;oriBfflsn«if*3a 

l 9 »c:lB«t^*fe 

s«*5[ i 9 tcia*co^ffi 0 

[Wf*3S2 7] 3K9^— AS. Tffy (L-7^^-f?/^ 

r*>y K) , c^^^-r K-^-^y n^-r K) x 

9ftS#*»biB«*lx*:t^-efcait*]l2 6trfE4fe^ 

[!f*J52 8] #y-^—AS*f*:ft£tt<??3iKy -e— -eas? 
5 if 1 9 tcfBftco^fe 

[H*«2 9] >Ky^— as. ^>y^>-, TKy^u-4? 
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— fc»i"5tt*j&5, 810 : 1 l : 100 t^fSHEr 

[0 0 0 1 ] 
[0 0 0 2] 

cd » Aft * :*c fc:*£fti L T v * 5 as % A* j& 

*JcJ:5?&j«Jcj(B< W3Rsp^BaH*s. «Sf*BaHro4* 

^ — (atherectomy) Xf^SI© »*ft*co i 5 

ftiMf fc: J: 5 % »«R<&-&» £ 3»*Lfc«»«r HI ft 5 » 

^{tk<^ife}^#LT, :*c{$:30-60% 0*"T?3S*i" 
[0 0 0 3] WfcftlD 1 "^©ftlift ^(-«^-C*?^ 
b\ RVZ/^fcte, JflL«»j«««>*i6fcJ:5j|i»fl!>«H| 
©tBttWfcfiSHtt. ^/VhfflU ^0BBSl5^Srj»-g> 

[0 0 0 4] »»lftfcPTCA^/W- ^.htcigjf £jft,T, 

HWffFElMHIW, 733, 665 Gianturco HUBfrStifc 
#IS4#ffFW»l«Sg4. 800, 882. fti* WiktorlEjEfTSft 



(3 J WWTS - 3 3 7 1 8 

fc^HWffFWftWm^ 886, 062 #U:|ia^£jft,fc*x^ ^ 

[0 0 0 5] W«V<&»I<0Wffi)fl^ ifrff^ff^ffiic 
[ o o o 6 J ssfe^BBis^i^* : (7?stcoi/>r^ai-5fc 

a&, rtAOjBBISfcitfcSatStLfcCDichek, D. A. et a 
I, Seeding of Intravascular Stents With Genet i call 
y Engineered Endothelial Cells; Circulation 1989; 
80: 1347-1353) h&-*3-3LZZ k*m$& Stilt. 

»Mttco -if 9 ^ 1- *>^"fXliAB 

[0007] it*©ttfc»ac^fc»©»K**x.5fc* 

^^>hr\ — ^y >-<7?n— ^av^vttsfci^tt 

<50M td fegf <7> (?0%S ^- ;i 6 f-ffi c^^^ 

Palma2jc^T$jxfc*H4*fflFBJ*B#SE5. 102,417 ^ 
^S^#t^tUJ^(W091/12779) rtfjert©gg*JS:«ttJ+S 
ffl^J &t>*H^rFtt|JS(W090/13332) r^jco^y/^y 

[0 0 0 8] Palmaz^^T^^*H#f^^»^4,73 
3,665 ^ Gianturco f-^^tLfc^S^fFP^Sm 
800,382 ^ WrktortlStTSnfc^HWfFWiW* 
©4, 886, 062 ^ffl^S^fct^co^p^Jgia^^T 1 

[0 0 0 9 ] 

looi o] ^-n^x.^. *«Kfioa«j^ ^tudiSffl 
so ^r>fc<s. 
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IBS £ ft 5 £ * K * © * "C itjR-f 5 * ^ v h * # x. 5 c: 

[ooi2] *»«^ttoB««± % jbLwrnm^ammm 

[0 0 13] *§KW coffin BWfi, ?^i^feJ6^f^ 
I o 0 1 4] 

Jib, J tUTlWttS:JlS»S*5ri:k:J:9 % MlfrtcD;* 

riitsrt^tt^ 7-Mz£&m*ffPi?>m 30 

2 -O-^ff^ci 9d><&< , tltiM^ U< fiO.OO 

[ooi 7] ^^©j<s#i:. jH*!l*sjki±js*L§ 

^Ltf^^if^ f-y s >(dexamethasone) 7 s (b 40 

etamethasone) <D J; o /^/^ n/i^n^ K{glucocort 
icoids) , -v^y >- (heparin) , tyVv?^ (hirudin) „ 
S^^^i p—/P (tocopherol), 7 is f is (angi 
opeptin), t°y V (aspirin) , A C E RRSSJ (ACE i n 
hibi tors) , j$SH^{growthf actors) -^y=^^i/ 
(oligonucleotides) ?)j;5>7ig|^J s ^ LT J: 9 
— Jttttfcltt, Stlftl/h4Sffl, ifcSSHSJv fet^^^J. St 



1 #M^8-3 3 7 1 8 

[0 0 18]ftffl$ll S6fcajR©JBcf»i©7Ky^ ■ 

^M^J ©t x. « r k J; -d TSlit £ - t i* r* * 

[0 0 19] »fp{c»L-CI4, *»WKU:5»J6*ttfc 
ransluminal ly) h ^|AL, is N SrJft^t^lc 

^" > h^SB^^Tc^iCl^St^^fc^^— f^iot 

— vitals iastsK^siEv^ttaaffiaBi-'W— 

Offl fo^: i o T« U*f & S o 
[0 0 2 0] «T^*3SHSr»«Btc:»Si-5, 
[0 0 2 1 ] flll^^x > h SrKit-r a* 

(D^irls h"C^ «tv\ Sot, PaJmaz^5SffSHfc*H 
^fW0^^[H»^4, 733, 665 Gianturco tc^ff^^c* 
H#f^^»^4 t 800, 882 Jttf, Wiktor^^f^H 
3t*ffl^f^^#»4, 886, 062 ^MP^ £tl±h<7)(D£ 

[0 0 2 2] ^^^hfi, RtHd^SfeL-i^aWfttt 

So IsMUl^ ^Ky ^^i^^T-u-^^ i^— h (poly(ethyje 
ne terephthalate)) % t$})T1z& —/U (po I yaceta I ) ^ ^ 
y ^^t 1 -^ yfTisy K(poly(lactic acid)) N aK y m 

^u^^-^ih-r K/#y ^^f^^i/- h^#y 

(poly (ethylene oxide) /poly (butyl ene terephthal 
ate) copolymer) © J; 5 ^^fr^^ttJi^ffaRiDltt^/^ 

[0 0 2 3] NcD*E#$tiliST% -frbTSitcoK 

[0 0 2 4] h^^fc^x>- h^^^ 

ffi S ^§ □ fiSCMl^^gi t # y t j&jR© fc 
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[0 0 2 5] 
[Si] 





mm 




#V (L-^^-f vZTVv K) 





































[0026] ws^^^M^assn, *br«*tH: 

Spirit it-ltt^a-t-fy^MU * UT 

Meatus ^tL^-<^n— ^ >-^a-^*(is*-f 

[0 0 2 7] MfcO-LfcaKU ?3£*®1§H£T% * 

T-fcS„ fefflL»5^RJRtt©#J> f±, aK y (L 
-^^f^y^T^s'K) (polyCL-lactic acid)) . sK 
y #7^^ hXpolycapro lactone), *°y (^^^K 
-^^^y^r^^K) (polydactide-co-glycolide)). 5(9 



/Ky WKp^r^'f7-M (poly(hydroxybutyrat 
e)) . ?Ky (/WFP^r^f7-F-^-^!Jt/- 

M (poly(hydroxybutyrate-co-valerate)) . sKy-;^ 
3r1J-y > (polydioxanone) . tit}) zfsuy ^;*7VU(polyo 
rthoester). y K (polyanhydride) . 

«y (^!l3-Jy^7^K) (poly(glycolrc acj 
d)) . (D, L-7^7^^7'>;F) (poly(D, 

L-l actio acid)). 7t?y y ^ — y y $T\sy K 1 — ^ 
— h y ^^u>^7 — tK^.— h) (poly (glycol icacid-co- 
tr imethylene carbonate)). aK!J 7i-^7^x^r;u(p 
olyphosphoester). ?tf y 7t^7tx^x^^ u#>(p 
olyphosphoester urethane) . # y (7S/7WK) 
(poly (ami no acids)) . C^T J ~F $ x ) u — h (cyanoacry 
latesh tf!) (hy^f i/y^-t^-F) (polyftrim 
ethylene carbonate)). /K y (-f^y# — tf^— JO (p 
ofy (iminocarbonate) ) , =i y tvU — mj*7vi0 

(copo I y (ether-esters) ) ( 0j| ^ tfPEO/PLA) N *fyr^=^ 
l^V^-=¥i^u— h (polyalkylene oxalates) . * B y^^- 
x^ri?^ (polyphosphates). ^T>\ 7 j^f\) >(f\b 
rin). 7-f^y y— ir^(f ibrinogen). -feyi/n— ^(cel 
lulose) , y.^— ^(starch). =3 9— ^^(col lagen)^ 
tKt Tyna^y^r^y K(hyaluronicacid)^co^^ 

[0 0 2 8 ] $ U^>-(polyurethanes) s is 

y ra v(si I icones) St^xKy ai^^-^ (polyesters) «0<t 
5 ^i:t^W®vvjstt^fi^«cQ^^^^ y ^— t 
ttffitsrim, t l r y * u 7 ^ > (po 1 yo r B f i 

ns) . ^^77^ i/y^xf i/y-7;i/7rt!/7^ 
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VOnsKy ^ — (polyjsobutylene and ethy lene-alphao 
lef in copolymers) ; U yU^^JJ h 
(acrylic polymers and copolymers) , tKU \f~ji>9 p 
K (polyvinyl chloride) CO i: 5 ft \f=-jw\y^f K*K 
y £ ^tKU -r— (vinyl halide polymers and copol 
ymers) ; y v~jv* ^/uoi—tvv (polyvinyl methyl 
ether) J; 5ft*°y t'-zUx^f^ (polyvinyl ether 
s) ; jKJJ tf— y-T^^Ao^y-f K (polyvinyl f dene fluo 
ride) J^ssBy tr=y n^-T K (polyvinyl idene ch 

loride) 5ft^°y tf-Df^y-f K (polyvinyl id 
ene ha I ides) ;^U7^Dp-F y ^(polyacrylonltr i 
le)jjfy t^yi^ h > (polyvinyl ketones) ;5tfyj*^ 
(polystyrene) 5ft#y h^Tnvf^^ ( p 
olyvinyf aromatics) N b'^l/TiTT 1 — h (polyvin 
yl acetate) (£> ± 5 ft/Ky t v '^/v^x^/v(polyviny I e 
sters) ; ^^u^— ^ *f-s\s* # & y h ^r^K rj ( e 
thylene-methyl methacrylate copolymers) <E>J;5ftE* 
— /i^e y — im±Xf^ 7t u^^^irco^/Ky^— (copo I 
ymers of viny Imonomers with each other and olefin 
s) , TP y d— N y /u— 7fl/y=uKy (acryloni 
trile-styrene copolymers), ABSffiJg(ABS resins) 
fitf^f ^ fc^KT-fe^ — h rn # y (ethylene- 
vrnyf acetate copolymers) ; p>6 6 (Nylon 66) 
&U*y #:/P7^ ^ A(polycaprolactam) <D£ 5ft^ 
y 7; K(polyamides) ; TJU^r -y KffiJJg (a I kyd resin 
s) ; tFV Jj — aK^— h (polycarbonates) ; /fJJ^^^ 
^-i^Xpolyoxymethylenes) ; ^y^ ^ KCpolyimide 
s) ; stfy Tvufpolyethers) ; ^zK3f ->^p (epoxy r 
esinsh *K y $ u& > (polyurethanes) \ l<"— nWray 
on) ; 3> h y Tir-^— h (rayon-triacetate) ; ir 
)Vu — ^ (cellulose) , ir^P — XT-tT- h (eel Julo 
se acetate) , ir/i^n— ^7^^— h (eel lulose butyr 
ate) ; i?;up — * T±1r— Y'^'Ty — ^ (eel lufose ace 
tate butyr ate) ; ir p -y T >-(cef Jophane) ; ir^vp— jx 
^"-f h U — I- (eel lulose nitrate) ; t^p-^/p h° 
st^— h (eel lulose propionate) ; 1r^p — j^oi— Tvv 
(cellulose ethers) ; XlM;^*^ v'j* ^vPirA-n — * 
(carboxymethyl cellulose) <D J: 5 ftfficD^y -r — fc, 

[0 0 2 9] y ^-^i--5^SS^fca6co 

*Ky snsa^t int, -tUTitisKy^ 



® #HS¥8 - 3 3 7 1 8 

70 

a*T?*-C, * LT*5<t-t 10:1 **6>i3i;-t 1:100 

[0030] *»KT?^sn«*&*^fcft©*Ktt x 
*^±, jfiL*g=— roJSffi cofc i6 Lv^igS^#ffitS:ilf 
ov^^ft^f&^cofc^coifeKT't iv\ rfrttfflf*:©* 

^t^f y> (dexamethasone) ^-^^ ^ i^y'V (betamet 
hasone) ^)J; 5*^^^^f=i/f K (glucocorticoid 
70 s) , -s/N°y > (heparin) x b/^^ (hirudin) s 

7xd- ^(tocopherol), T^v 5 ^-^^^-^ (angiopep 
tin). Txt:°y Xaspirin) , A C Efift*3W (ACEinhibi 
tors). ^SB^ (growth factors) ^^-y i/^-^ 
K (oligonucleotides) , -t LT J: 5 — jttttlctt, ttifc 

[ 0 0 3 1 1 SijfiL/h^jf-± x :r^t D y v (aspirin) 
t°y ^-=e— (dipyridamole)^ J: 5ft^^^tpr t^T 

^^>. rxt 6 y >tmimbmmMktt&fmkim/b 

^-5o SiJBHffiltt, -^^y Xheparin) ^^^^^(cou 
mad in) i^p^ ^ ^(protamine) t ti/i^v 1 ^ (hi rud in) 
t f ^ W^^&fc/^< Wftick anticoagulant protei 

ftBf»Jtt. p< y h U-i^V h (methotrexate), Tif^^-^° 
y Xazathioprineh fcT^^ y ^^V(vincr istine) s 
tf^^^^^^ (vinblastine) , ^/u^tn y (f fu 
3£? orouracifh T Ky T-^-f i^V (adr iamys inJST^A^ 
>f v-V(mutamycin) c^>J; 5 ftlKSJ*^ t?r i ^"C^ ^5. 
[0 0 3 2] 

[oo33] mm i 

T^i^;* ^ y >- (dexamethasone) h 
(Badger#200) F^tdfi^Jxfco (Wlktor) ^ 

MfS^tLfc^:ig7X (pH^7.4) (^jyh^gfr^a 
W<OMlc, S^ixfc^T 1 ^ h_b-et ifS^Tii^r 
[0 0 3 4] *3EM 2 
50 »^#BiilSftTU^S»*t LTW«$ixfco »*tt. 
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feo ^ft^ft^^rv has, e^SB^-f^y^ 
[0 0 3 5] 3 

(capro lactone)) (AldrichlS, 160-9) <£>T1? b >>m& /£ 

W^fLfc 0 J; 5 = — h ^tL/t^T-^ htf^ 3.5mm 

[0 0 3 6] ^ffi«4 
ch18, 1fi(M)^T-feh>««3j*H«Sn*:. SSH, ^ 20 
^t^fvh^ »^<?S?*£;^ 

*.afc»lc, 12- 1 5IH^tcg« £ n7t 0 r ^ J; 5 I- = 
— b£fc1txTl<'h&, 3.5mm V 

[0 0 3 7] HJNIM 5 

97 K) (pofy(L-l actio acfd)) (CCA Biochem, WW it) 
=550, 000) G0j^fi£3rg-fr ^ p n ^yv-^^jft^SHSS £ix 
^7 w 7?i' (Badger) ftfcBfltfifc, 

h^, 3. 5mm <Dsk^M^<D'<Ji'~>X*t&±£nti 0 =* 
[0 0 3 8] ^JfeFf) 6 

?7^K) (CCA Biochem, MW=550, 000) <£>8Sfi££:^ir 
(Badger#250-2) rtdg^ftfc. $;v$ # — $ J 

fc^yfll ,m 0006-0. 0015^7 A CO =2 — 7*4 is? 
fiiSr^LTV^ 3o^Xry M^o|, i <D :a =j- is 

h£3.omi oy^ifctt^aMrsftfcjfejtok (ph=7,4) * j<? 



<7) fi¥8-3 3 7 1 8 

n^_^_( UV „ V | S spectrophotometer) i?244nm ^tR. 

SrH l t£^Lfc e 
[0 0 3 9] ^ffi^ij 7 

&7i/y K) (Medisorb 100-L) ^gj&Srg-tr^ p n -fcjv 
J±mm&. ncotf}) ( L -^t^ y#7*sy K) (Med 
70 isorb 100-L) co^-ffi^ p n 

fc 0 »«tt, =-7-7*7 is (Badger #250-2 ) rtfc«A*ix 

^ 3.0mm co/^— ^_h-ete±^^ H^ftilc: ft 9 T*f 
16IU^ffiVMftS (l#Wtc2, 3(11^0^, ft 

^^ntzT^^-^^y^x^— h^frifz^T^ hit, m 

0.0012^A^Fi£rrr— 7^ v^IMtl, 
20 ^ri^-f K (ethylene oxide) Xffl^igfriTc 0 3o©i|^ 

^7">h^3.omi ton ^mmvmm^^ti^m^i w= 

hn^— -C244nm 

[0 0 4 0] ^>^^i^^VT^— b ^frifc^'ri/ h t 
*y h SftfcSSa^fV Ml Robert S. Sc 

hwartz, et a I ("Restenosis After Balloon Ang 

30 iopfasty- A Practical Proliferative Model In Porci 
ne Coronary Arteries] (Circulation 82 (6): 2190-22 
00, Dec. 1 990) ^Robert S. Schwartz, et a I E^J: 
£ TRestenosis and the Proportional NeointimaJ Res 
ponse to Coronary Artery Injury: Results in a Pore 
ine Model j (J, Am, Coil, Cardiol; 19; 267-74 Feb. 

W [0 04 1] *W*»W©IB«ti:*#«teHSiLTJi|E 
[Hi] lift, HHS«6 tiS^-^^ ^i/virtfy 

fc&m<DXT> b<DmftM^&7F~rmmxfoz> 0 

0 IM2] H2Ht, *JKW7fc 1 t*9**i>->^^i:3«y 
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h^—x/oy^ 

T*})% &%tm 5 * V * M 55442 ^ r ^ y * 5 * V * jffl 55436 = 

T-<~^- y-x 12330 6227 

(72)^0J!# n — i?-. p^yl^ 

T^y*^*B 5*y^#H 55361 ^ 

2316 
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